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ABSTRACT  
 
The Indonesian archipelago (archipelago) has small islands. Small islands have a wide range of vulnerabilities due 
to its small size, both physically and socio-economic. In addition, the utilization of natural resources that are prone to bring 
greater conflict between economic development and environmental consequences. Priority environment is very important for 
small islands and coastal areas alone, which includes the balance of population and resources there are very important in 
the future will come. Given the standpoint of environmental health risks that have the potential for significant risk to human 
health and sanitation among other relevant indicator berish and drinking water sources, and ekscreta wastewater, solid 
waste, unhealthy behaviors, it is necessary to study on the risk index of sanitation in the islands Napier and Sinjai through 
approach Confirmatory Factor Analysis (CFA). The results showed that the risk of sanitation is fit model based on criteria 
CMIN / DF and RMSEA. The highest risk index sanitation is on some islands, namely Samolona, Barrang Lompo, Bird Loe, 
Kodingareng, Kambuno and Lumu-Lumu. So there needs to be the socialization of latrine ownership, ownership SPAL, use 
of clean and drinking water sources are not protected, the scarcity of clean water and drinking, physical quality of water does 
not qualify and the distance to the water source pollutant source ≤ 10 meters. 
 
Key words: Islands, sanitation, clean water and drinking, and ekscreta wastewater, solid waste, behavior is 
unhealthy, CFA, Index 
 
1. INTRODUCTION  
 
Coastal areas and small islands have a wide range of distinctive characteristics which include characteristic 
ecological, geographic, demographic and socio-economic. Some ecological and environmental characteristics such as size 
relatively small, finite and vulnerable resource, risk of natural disasters (hurricanes, tsunamis, sea level rise, etc.), ecological 
instability, marine biodiversity richness and also the vulnerability of the species due to the influence of changes in activity 
land [1]. 
The present publication that has the characteristics of small islands such geographical location relatively isolated and 
surrounded by the sea which gives a high ratio between the sea than land space, this region also has a meeting of land and 
sea territory vast thereby increasing the fragility of coastal ecosystems [2]. The demand for management of coastal areas 
and the absence of interior hinterland areas or terrestrial central core area which basically is far from the sea that makes the 
planning and management of coastal resources is equated with national planning and management, the dominance of the 
sea and its use for delivery make these areas highly vulnerable against hazards associated with international shipping and 
waste disposal, as well as the limited area of land than sea make the islands are particularly vulnerable to global 
environmental phenomena such as sea level rise [3].  
Several socio-economic characteristics of small islands, as shown by Tiempo (1993) [2], covering economic 
openness extreme example of external relations of the flow of trade, aid and investment technology, they are also highly 
dependent on foreign trade of the countries more large and has less influence on trade rules that run, which makes them 
very open economy.  
In general, they also have a low economic resilience in recovering from the economic crisis and generally there is a 
close relationship between economic development and environmental assets as well as the limitations and the difficulty of 
adjusting the local population with job skills required.  
Methods Confirmatory Factor Analysis (CFA) with maximum likelihood approach is used to identify indicators of 
environmental health risks that can measure four dimensions [4]. This approach requires a multivariate normal distribution of 
data [5, 6]. Observation units used are 16 islands in Makassar and Sinjai involving 15 indicators. From the results obtained 
scores 2CFA fit factor and then to calculate the risk index Sanitation. 
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 2. LITERATURE REVIEW 
 
2.1. Sanitation 
The first thing to look at is the definition of the various islands and islets to have a common view in the subject matter 
covered. There are many definitions of small islands that have been established by various organizations and institutions 
both locally and globally [3]. Defines the island as a naturally formed area of land, surrounded by water, which is above water 
at high tide raises many interpretations because it involves the term "ground" to be declared clearly what it means. In the 
definition it can be said that the solid rock, which looks over the water at high tide should be considered as an island [7]. On 
the other hand, mangrove forests in the sea may look like an island, but there is no ground at high tide or low tide [3]. 
Society of small islands is faced with various problems caused by the location and their environment. Sanitation is a 
dominant issue. The discussion of sanitation in this paper refers to the safe disposal of human waste (excreta) [8]. Sanitation 
problem is more complex in the crowded slums are usually located in low-lying areas such as rivers, coastal areas and 
swamps than people in sparsely populated regions in rural areas [9, 14]. 
Poor sanitation, especially in densely populated areas, means exposure to an unpleasant environment and risk of 
the spread of infectious diseases through: contact with water, into the food chain and a breeding ground for insects. Lack of 
sanitation can also threaten the ecological balance of the environment when other species come into contact with 
contaminated water [10]. Where shallow groundwater, bacteriological quality and chemical quality rapidly deteriorated as a 
result of poor excreta disposal in areas of concentrated populations such as villages. Community Tonga - Lifuka Ha'apai is 
an example of contamination of the water resources of this land [8, 11]. 
In small islands ecologically sensitive, sanitation and safe waste disposal is closely related to water supply problems. 
As populations increase, so does the problem of water supply and sewage disposal, if the supply of fresh water is limited, 
especially on the island of coral (coral), should not be completely contaminated [9]. Such pollution is the cause of the cholera 
outbreak in urban Kiribati, a small island in the South Pacific, in 1977, and triggered the construction of toilets that use 
directly discharged into the open sea [12]. 
Lack of sanitation facilities to dispose of human waste, produces a high probability that the residents of coastal 
communities vulnerable to fecal-oral infection that is transmitted through consumption of contaminated food and drink [13]. 
The microorganisms that cause these infections are found in the feces of infected people or animals from defecating in the 
open by livestock or people who do not have a toilet [15]. This contaminated surface water that can infect humans through 
contamination on their hands, their equipment, or their drinking water supply. Children are particularly exposed to infection 
when playing or bathing in water [12]. 
 
2.2. Confirmatory Factor Analysis (CFA) 
CFA is a method to test how well the measured variables can represent constructs or factors preconceived [5]. CFA 
can be divided into two, namely First-Order and Second-Order CFA CFA. In First-Order a latent variable is measured by 
several indicators that can be measured directly, this is the model equation [4, 6]. 
 
  xx          (1) 
With the covariance matrix of x, written as a function   and represented as )(  
 
 
')( xx         (2) 
 
Where x  is the observation variable,   is the factor loading matrix,   is a latent variable, and   is the matrix of 
measurement errors   is the covariance matrix of the latent variable   and   is the covariance matrix of measurement 
error  . 
 
Fig. 1. First-Order CFA 
 
 
Fig. 2. Second-Order CFA 
 
2.3. Index 
Determination of the Index is based on the CFA is as follows: 
 
' 100R lI X F           (3) 
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with, 
X = data indicator and F = factor score of latent variable 
 
3. RESEARCH METHODOLOGY 
 
The data used is data on the environmental health risks in Makasar dan Sinjai islands. The sampling method used 
simple random sampling [16]. The variables used in this research include five latent variables and 13 indicators. Source 
water and drinking (X1) consists of 6 indicators of Coverage use unprotected water sources (%) (X1.1), Coverage use 
unprotected sources of drinking water (%) (X1.2), scarcity of clean water (%) (X1.3), scarcity of drinking water (%) (X1.4), the 
physical quality of water does not qualify (%) (x1.5) and the distance to the water source pollutant source ≤ 10 meters (%) 
(X1.6), wastewater and ekscreta (X2) consists of two indicators, namely not have latrines (%) (X2.1), Not having SPAL (%) 
(X2.2), solid waste (X3) is composed of two indicators are not having trash (%) (X3.1), household garbage disposal to vacant 
land / sea (%) (X3.2); and unhealthy behaviors (X4) consists of three indicators are not doing important CTPS at 5 time (%) 
(X4.1), Behavior defecation (%) (X4.2), not sorting garbage (%) (X4.3 ) as well as the risk of sanitation (X) Following the 
conceptual framework of sanitary risk. 
 
 
Fig. 3. Conceptual Framework Research 
 
Second CFA analysis performed following steps. 
 
 Multivariate normal testing manifest data  
 Standardize the data 
 Determining the measurement model  
 Getting a parameter estimator measurement model with maximum likelihood approach 
 Getting the score factor 
 Getting a risk index for each latent variable 
 
4. RESULTS AND DISCUSSION  
 
4.1. Description of Research Variables 
Characteristics islands Makasar and Sinjai based on minimum value, maximum, average and standard deviation of 
each indicator are presented in Table and Figure below. 
 
Table 1. Descriptive Indicators Makasar and Sinjai Islands 
 
Indicator Minimum Maximum Mean StDev 
X1.1 5 100 58.69 31.12 
X1.2 0 15 2.25 4.01 
X1.3 0 100 39.88 39.63 
X1.4 0 100 58.44 33.7 
X1.5 0 44 9.38 12.14 
X1.6 10 92 44.13 30.87 
X2.1 0 85 56.75 22.45 
X2.2 38 100 83.31 17.92 
X3.1 10 97 66.81 26.21 
X3.2 1 100 83.75 30.89 
X4.1 54 100 93.38 11.9 
X4.2 0 74 50.13 20.22 
X4.3 73 100 95.31 7.21 
 
As for seeing the characteristics of outlier data can be viewed via the boxplot in Figure below. 
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Fig. 4. Boxplot Indicators Research 
 
Table 1 shows the average percentage of the smallest shows that the majority of households in the islands have 
used the scope of use unprotected sources of drinking water (%) (X2.1) of 2.25 percent with a standard deviation 4.01 
percent, using the physical quality of water does not qualify (%) (x1.5) for 9.38 percent with a standard deviation 12.14 
percent. This suggests that there are outliers in the variable archipelago because heterogeneous and supported also in 
Figure 4, ie islands Lumu-Lumu, Samalona and Lae-lae. In addition to the largest average percentage shows that the 
majority of households in the islands do not sort the waste (%) (X4.3) of 95.31 percent with a standard deviation 7.21 
percent, not doing CTPS at 5 critical time (%) (X4.1) of 93.38 percent with a standard deviation 11.9 percent. This suggests 
that unhealthy behaviors in the islands homogeneous, but when seen in Figure 4, there are islands of outliers, Bonetambung 
and Katindoang. 
 
4.2. Modeling 2CFA Sanitary Risks 
CFA modeling requires the covariance-based multivariate normal distribution of data. This method will produce a 
good parameter estimates if the data meet the assumption of multivariate normal. Previous normal multivariate testing will be 
done to the data. 
H0: Multivariate normal distribution of data 
H1: The data is not normally distributed multivariate 
 
Table 2. Multivariate Normal Testing 
 
Indicator skew c.r. kurtosis c.r. 
X1.1 -.500 -.817 -.910 -.743 
X1.2 2.255 3.682 4.497 3.672 
X1.3 .340 .555 -1.667 -1.361 
X1.4 -.557 -.909 -.954 -.779 
X1.5 1.969 3.216 2.828 2.309 
X1.6 .222 .363 -1.623 -1.325 
X2.1 -1.024 -1.672 .503 .411 
X2.2 -1.328 -2.169 .875 .715 
X3.1 -.883 -1.443 -.292 -.238 
X3.2 -1.804 -2.946 1.718 1.403 
X4.1 -2.470 -4.034 5.634 4.600 
X4.2 -.992 -1.619 .371 .303 
X4.3 -2.005 -3.274 3.717 3.035 
Multivariate   .693 .070 
  
Table 2, shows that the value of CR Multivarite.07 located between the value -1.96 up to 1.96, the multivariate 
normal distribution of data. Furthermore 2CFA modeling presented in Figure below. 
 
 
 
Fig. 5. Sanitation Risk Measurement Model  
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Based on Figure 5, shows that the two (2) the criteria used to judge the worth / absence of a model turned out to 
declare Both are CMIN/DF and RMSEA, as well as the three criteria stated quite well that probability, TLI and CFA. It can be 
said that the measurement model for 2CFA acceptable, which means there is a match between the model with the data. 
 
4.3. Sanitation Risk Index 
To obtain a sanitary risk index first sought first factor scores of each latent variable, then according to the equation 
(3) is produced Sanitation Risk Index are presented in the following table. 
 
Table 3. Latent Variable Index 
 
Island Index PTS LP LC SA Sanitation Risk
Langkai 0.935 0.845 0.987 0.892 1.030 
Lumu-lumu 1.045 1.008 1.234 1.053 1.808 
Bonetambung 1.177 1.051 1.090 1.056 0.615 
Barrang Caddi 1.050 1.274 0.437 0.878 -1.349 
Kodingareng 0.926 0.891 1.166 1.086 1.956 
Barrang Lompo 0.818 0.927 1.195 1.171 2.675 
Samalona 0.495 0.758 1.008 0.971 3.145 
Lae-lae 0.765 0.825 0.899 0.932 1.459 
Burung Loe 1.073 0.737 1.469 1.166 2.397 
Katindoang 1.172 1.135 0.902 0.941 -0.096 
Kodingareng 1.077 1.094 0.889 1.020 0.286 
Liang-liang 1.203 1.156 0.865 0.922 -0.383 
Kambuno 0.764 0.584 1.151 0.880 2.247 
Kanalo 1 1.238 1.399 1.129 1.117 0.908 
Kanalo 2 1.055 0.799 1.131 0.939 1.039 
Batang Lampe 1.207 1.516 0.446 0.977 -1.738 
 
Table 3 shows that the largest sanitary risk index respectively - also on islands Samolona, Barrang Lompo, Bird Loe, 
Kodingareng, Kambuno and Lumu-Lumu. This is because most of the islands Samolona and Kambuno, do not have latrines 
(%) (X2.1), Not having SPAL (%) (X2.2) and is also supported by LC Index - his. For Barrang islands Lompo, Bird Loe also 
largely not have latrines (%) (X2.1), Not having SPAL (%) (X2.2), Coverage Using clean water sources are not protected (%) 
(X1.1), Coverage use unprotected sources of drinking water (%) (X1.2), scarcity of clean water (%) (X1.3), scarcity of 
drinking water (%) (X1.4), the physical quality of water does not qualify (%) (x1.5) and the distance to the water source 
pollutant source ≤ 10 meters (%) (X1.6), it is also supported by LC index and index SA. 
 
5. CONCLUSION  
  
The results show that the approach 2CFA sanitary risk measurement model is fit model, and the dominant indicator 
in the form of sanitary risk respectively are solid waste, unhealthy behaviors, wastewater and ekscreta, as well as a source of 
clean water and drinking. The highest risk index sanitation on some islands, namely Samolona, Barrang Lompo, Bird Loe, 
Kodingareng, Kambuno and Lumu-Lumu. So there needs to be the socialization of latrine ownership, ownership SPAL, use 
of clean and drinking water sources are not protected, the scarcity of clean water and drinking, physical quality of water does 
not qualify and the distance to the water source pollutant source ≤ 10 meters.  
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